Targeting of GLUR4-containing AMPA receptors to synaptic sites during in vitro classical conditioning.
The synaptic delivery of GluR4-containing AMPA receptors during in vitro classical conditioning of a neural correlate of an eyeblink response was examined by fluorescence imaging of punctate staining for glutamate receptor subunits and the presynaptic marker synaptophysin. There was a significant increase in GluR4-containing AMPA receptors to synaptic sites after conditioning as determined by colocalization of GluR4 subunit puncta with synaptophysin. Moreover, the trafficking of these receptor subunits requires NMDA receptor activation as it was blocked by D,L-2-amino-5-phosphonovaleric acid (AP-5). In contrast, colocalization of NR1 subunits with synaptophysin was stable regardless of whether the preparations had undergone conditioning or had been treated by AP-5. The enhanced colocalization of GluR4 and synaptophysin was accompanied by an increase in both the total number and size of puncta for both proteins, suggesting greater synthesis and aggregation during conditioning. Western blot analysis confirmed upregulation of synaptophysin and GluR4 following conditioning. These data support the hypothesis that GluR4-containing AMPA receptors are delivered to synaptic sites during conditioning. Further, they suggest coordinate presynaptic and postsynaptic modifications during in vitro classical conditioning.